(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office curop6en des brevets 



(id 



EP 1 433 456 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

30.06.2004 Bulletin 2004/27 

(21 ) Application number: 02765477.1 

(22) Dateof filing: 11.09.2002 



(51) lntci7: A61J 1/00, G01N 35/00 

(86) International application number: 
PCT/JP2002/009257 

(87) International publication number: 
VTO2003/02^85 (27.03.2003 Gazette 2003/13) 



(84) Designated Contracting States: 


(72) Inventor: TACHIBANA, Yasuharu 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


c/o Terumo Kabushiki Kaisha 


IE IT Li LU MC NL PT SE SK TR 


Fuji~shi, Shizuoka 417-0801 (JP) 


Designated Extension States: 




AL LT LV NIK RO SI 


(74) Representative: Paget, Hugh Charles Edward eta I 




Mewburn Ellis LLP 


(30) Priority: 12,09.2001 JP 2001276723 


York House 




23 Kingsway 


(71) Applicant: TERUMO KABUSHIKI KAISHA 


London WC2B 6HP (GB) 


Tokyo 151-0072 (JP) 





(54) MEDICINE CONTAINER AND MEDICINE INJECTOR COMPRISING THE SAME 



(57) When using a drug container having an identi- 
fication tag fixed or detachably provided at a predeter- 
mined position of the container, the tag having drug data 
on a kind and a concentration of a drug and both or one 
of upper and lower limits of a flow rate on a continuous 
infusion and the upper and lower limits, time and flow 



rate on a one-shot administration recorded thereon, it is 
possible to ensure safety by prompting for a stop of in- 
jection by a warning when a setting beyond the upper 
and lower limits is performed and rewrite a liquid infusing 
time and a flow rate and so on required to be set accord- 
ing to symptoms of a patient. 
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Description 

TECHNICAL FIELD 

10001] The present invention relates to a drug con- 
tainer and a drug infusion device comprising the same. 

BACKGROUND ART 

[0002] There is a technology of the past as disclosed 
in National Publication of International Patent Applica- 
tion No. 5-500917 for instance, wherein a syringe body 
has a barcode fixed thereon as identification means 
having recorded drug (medicine) data on a drug accom- 
modated in a syringe as a drug container, and the bar- 
code Is read on mounting the syringe on a syringe pump 
so as to easily prepare for administration. National Pub- 
lication of International Patent Application No. 7-502678 
discloses a technology which allows a setting in a per- 
mitted range on modification of a dose setting by a user 
and communicates data on a drug library to the syringe 
pump from an externally connected system. Further- 
more, National Publication of international Patent Appli- 
cation No, 8-509402 discloses the syringe pump where- 
in an identification tag is provided to a flange portion of 
the syringe and the identification tag is electrically or 
magnetically read so as to infuse a liquid based on the 
read drug or medicine data. 

DISCLOSURE OF INVENTION 

[0003] According to the disclosures, however, there is 
no mention of upper and lower limits of a flow rate on 
continuous infusion and the upper and lower limits, time 
and flow rate on one-shot administration decided by a 
kind and a concentration of a drug, and data on the up- 
per and lower limits, time and flow rate on the one-shot 
administration. In particular, there is no mention of 
prompting a user to stop infusion by a warning when a 
setting beyond the upper and lower limits is performed 
by the user. 

[0004] According to the disclosures, a syringe has an 
identification tag having stored or recorded drug data on 
the drug accommodated in the syringe in advance fixed 
thereon so that the drug data on the identification tag is 
automatically read on setting the syringe on a pump so 
as to infuse a liquid based on the drug or medicine data. 
[0005] For instance, in the case of infusing a larger 
amount of liquid of drug to a seriously ill patient in a short 
time, it is necessary to rewrite drug or medicine data on 
the identification tag. As for an infant or a child, it is nec- 
essary to infuse a small amount of Hquid of drug for the 
duration of a long time. 

[0006] However, a syringe pump of the prior art has 
only a function of reading the identification tag so that 
there are the cases where the function is inconvenient 
because the identification tag cannot be rewritten. And 
if the function of reading the identification tag is deacti- 



vated, there are the cases where all the data on the drug 
data is erased. 

[0007] Therefore, the present invention has been im- 
plemented in consideration of the problem, and an ob- 

5 ject thereof is to provide a drug container and a drug 
infusion device comprising the same, the drug container 
capable of securing safety by prompting the user to stop 
infusion by the warning when the setting beyond the up- 
per and lower limits is performed in the case of using 

10 the drug container having the identification tag fixed or 
detachably provided at a predetermined position of the 
container or syringe, the tag having the kind and con- 
centration of the drug and the drug data of either the 
upper and lower limits of the flow rate on the continuous 

15 infusion or the upper and lower limits, time and flow rate 
on the one-shot administration recorded thereon, and 
also capable of rewriting the drug data on the identifica- 
tion tag. 

[0008] To solve the problem and attain the object, the 

20 present invention is the drug container having the iden- 
tification tag fixed or detachably provided at the prede- 
termined position of the container, the tag having the 
data including the data on the drug accommodated or 
to be accommodated and so on recorded (stored) ther- 

25 eon, the container characterized in that the identification 
tag comprises a first storage portion (first storage area) 
in which the drug data on health care and so on not re- 
writable by health workers is recorded (stored) and a 
second storage portion (second storage area) in which 

30 the drug data on the health care and so on rewritable by 
the health workers is recorded (stored). 
[000&3 It is also the drug container having the identi- 
fication tag fixed or detachably provided at the prede- 
termined position of the container, the tag having the 

35 data including the data on the drug accommodated or 
to be accommodated and so on recorded (stored) ther- 
eon, the container characterized in that the identification 
tag comprises the first storage portion in which non-re- 
writable drug data including the kind and concentration 

40 of the drug, the upper and lower limits of the flow rate 
on the continuous infusion and the upper and lower lim- 
its on the one-shot administration is recorded and the 
second storage portion in which the rewritable drug data 
including the data on a liquid infusing time, (a drug irtfu- 

45 sion time) a liquid infusing flow rate (a drug infusion flow 
rate) and so on is recorded. 

[0010] The identification tag is characterized by being 
a magnetic chip for performing magnetic reading and 
rewriting or an integrated circuit chip for performing the 

so reading and rewriting by driving a circuit by means of 
power generation through electromagnetic induction 
with a wave received by an antenna. 
[0011] The container is the syringe for infusing the liq- 
uid of drug charged in advance by movement of a push- 

55 er, and is characterized in that the identification tag is 
fixed on a flange portion or a syringe body. 
[0012] H is also the drug infusion device comprising 
the drug container, characterized by comprising loading 
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means for rendering the container detachably loadable 
and infusing the liquid, reading and rewriting means for 
reading and rewriting the drug data recorded on the 
identification tag after being loaded on the loading 
means, display means for displaying the read drug data, 
infusion setting means for having both or one of the up- 
per and lower limits of the flow rate on the continuous 
infusion and the upper and lower limits, time and flow 
rate on the one-shot administration set by the user, 
warning means for giving the warnings including a beep, 
a display and a vibration, and control means, connected 
to each of the means, for operating the warning means 
when the setting by the infusion setting means is outside 
a range of the read drug data. 

[0013] !t is also the drug infusion device comprising 
the drug container, characterized by comprising the 
reading and rewriting means for loading the container 
detachably and reading and rewriting the drug data re- 
corded on the identification tag after the loading, and 
connection means for connecting the reading and re- 
writing means to an external apparatus, and performing 
the reading and rewriting by using the external appara- 
tus. 

[0014] And the reading and rewriting means is char- 
acterized by performing the reading and rewriting in a 
state of accommodating the container in a sterilized bag. 
[0015] it is also the drug infusion device comprising 
the drug container, characterized by comprising syringe 
loading means for loading the syringe detachably and 
moving the pusher to infuse the liquid, the reading and 
rewriting means for reading and rewriting the drug data 
recorded on the identification tag after the loading on 
the syringe loading means, the display means for dis- 
playing the read drug or medicine data, the infusion set- 
ting means for having both or one of the upper and lower 
limits of the flow rate on the continuous infusion and the 
upper and lower limits, time and flow rate on the one- 
shot administration set by the user, the warning means 
for giving the warnings including a beep, a display and 
a vibration, and the control means, connected to each 
of the means, for operating the warning means when 
the setting by the infusion setting means is outside a 
range of the read drug data. 

[0018] It is also the drug Infusion device comprising 
the drug container, characterized by comprising the 
reading and rewriting means for loading the syringe de- 
tachably and reading and rewriting the drug data record- 
ed on the identification tag after the loading, and con- 
nection means for connecting the reading and rewriting 
means to an external apparatus, and performing the 
reading and rewriting by using the external apparatus. 
[0017] And the reading and rewriting means is char- 
acterized by performing the reading and rewriting in a 
state of accommodating the syringe in the sterilized bag. 



BRIEF DESCRIPTION OF DRAWINGS 



E0018] 



5 Figure 1 is an external perspective view of a syringe 

pump 1 ; 

Figure 2A is a partially enlarged view before setting 
a syringe, and Figure 2B is a partially enlarged view 
of an appearance immediately before setting a sy~ 
10 ringe 2; 

Figure 3 is a block diagram of the syringe pump 1 ; 
Figure 4 is an operation flowchart of the syringe 
pump; 

Figure 5A Is an external view of the syringe accord- 
15 \rtg to a second embodiment. Figure 5B is an exter- 
nal perspective view showing a relevant part after 
loading the syringe 2 on the syringe pump 1; 
Figure 6 is an external perspective view showing 
the syringe pump 1 , a data input apparatus 200 and 
20 a dedicated apparatus 60 for reading and rewriting; 
Figure 7 is a block diagram of an identification tag 3; 
Figure 8 is a block diagram showing the appear- 
ance after loading the syringe 2 in a sterilized bag 
30 on the dedicated apparatus 60; 
25 Figure 9 is a block diagram of the syringe pump 1 ; 
and 

Figure 10 is a flowchart for describing an operation 
of loading the syringe 2 in the sterilized bag 30 on 
the dedicated apparatus 80 and rewriting the iden- 
30 tjfication tag 3. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0019] Hereafter, a description will be given as to an 

35 embodiment of the present invention which is the case 
where a drug container is a syringe and a drug infusion 
device is applied to a syringe pump. It goes without say- 
ing that, other than the syringe pump, the drug infusion 
device may be a peristaltic-type infusion apparatus, a 

40 roller-type infusion apparatus, a diaphragm-type infu- 
sion apparatus or the like having an identification tag 
storing data on drugs for a drug (infusion) bag as the 
drug container so as to read the contents of the identi- 
fication tag, and is not limited to a configuration de» 

45 scr ibed below. 
] [0020] Figure 1 is an external perspective view of a 
I syringe pump 1 as an example of the drug infusion de- 
vice, visibly showing an operation portion 12 as an infu- 
sion setting means for setting the flow rate and so on 

50 and a setting dial 6 ordinarily operated by a right hand. 
[0021] In Figure 1, the syringe pump 1 is a minute 
amount sustained infusion pump for the purposes of 
drug solution infusions such as nutritional support, blood 
transfusion, chemotherapeutic drugs and anesthetics in 

55 |CU, CCU and NICU. Its operability is improved by pro- 
viding a display portion 11 as display means to be adja- 
cent to the operation portion 1 2 so as to roughly con- 
centrate on a top surface as shown in Figure 1. 
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[0022] The operation portion 1 2 and display portion 
11 are totally covered with an embossed sheet cover, 
and have a drip-proof design to satisfy a drip-proof test 
of JIS0920. For instance, they are so highly drip-proof 
that a carelessly spilt drug solution and so on of the drug 
can be easily wiped off and inward infiltration thereof can 
be prevented. 

[0023] For this reason , its upper and lower covers are 
integrally formed with a chemical-resistant molding res- 
in material, and mutual bonding faces of fhe covers are 
screwed after putting a rubber seal made of silicon elas- 
tomer between them in order to prevent a foreign matter 
such as a liquid from coming in, 
[0024] To emphasize high precision of the infusion 
and improvement in the operabHity, accurate infusion 
operation control by a microcomputer is imptementable, 
and an operation indicator 7 as warning means is pro- 
vided by projecting upward at a position easily visible 
from the outside. The operation indicator 7 lights up, 
blinks and performs rotative indication in a plurality of 
colors such as red and green so that its operating state 
and warning state can be monitored even from a dis- 
tance and so safety can be fully ensured. 
[0025] Furthermore, a buzzer is built in so that, when 
the setting beyond the upper and lower limits is per- 
formed by using the operation portion 12 or setting dial 
6 in the case of setting one or both' of the upper and 
lower limits of the flow rate on the continuous infusion 
and the upper and lower limits, time and flow rate on the 
one-shot administration as will be described later, it 
prompts the user to stop the infusion by the warning with 
sound and light in conjunction with the operation indica- 
tor 7. Thus, it has a warning function in which the safety 
is taken into consideration. 

[0026] It is also small and lightweight, and is d esig ned 
to be convenient to use and easy to carry even in the 
case of simultaneously using a plurality thereof. Further- 
more, it is possible to set numerical values according to 
a rotational speed and a rotation direction in a short time 
by turning the setting dial 6 on a right side of the appa- 
ratus. And it is also possible to display a set value in the 
display portion 11 of a display panel so as to easily 
change a numerical setting such as the flow rate just by 
one action of operating the setting dial 6. 
[0027] Furthermore, it has a shape capable of multiple 
uses {simultaneous use of many pieces) and an easy- 
to-use design capable of buildup, its geometry is a small 
size of height 1 1 0 mm x width 322 mm x depth 115mm 
for instance, its weight is 1 ,6 kg or so, and its power 
sources are three systems of an AC commercial power, 
an internal battery and DC12VA. 
[0028] The internal battery requires charging time of 
15 hours, and is covered with a cap and detachably pro- 
vided by making a connector connection at a bottom of 
the tower cover so as to be easily replaceable from the 
outside, tts replacement life is three years or longer, and 
its charge control is trickle charge. Furthermore, over 
discharge and charge are prevented by cell breakage 



detection and cell breakage safety measures of a 
charge battery- And a heat-resistant (Ni-Cd) battery is 
used so that a brand new battery can operate for 120 
minutes or longer until a warning occurrence and 150 

5 minutes or longer until a shutdown. 

[0020] In addition, a display portion 10 for gamma in- 
fusion, display portions 11 for the flow rate, planned 
amount and summed amount and so on are provided 
on an operation panel while the setting dial 6 is easily 

10 detachable for cleaning. 

[0030] Next, syringe mounting means for setting a sy- 
ringe 2 at the position indicated in the broken line as an 
example of the drug container is comprised of a syringe 
stage of the upper cover, a slit portion for setting the 

is flange portion integrally formed with the syringe body, a 
damp support (indicated in the broken line) for rotatively 
supporting a clamp 5 shown in the drawing, and a slider 
assembly 50 for setting the pusher of the syringe. 
[0031] And the siider assembly 50 to be driven in a 

20 direction of an arrow A4 in the drawing is linked and fixed 
to a slider infuse mechanism at ends of a pipe shaft and 
an inner clutch shaft described later so as to reciprocate 
on a concave portion of a case. And it is possible to eas- 
ily mount or remove the pusher of the syringe by man- 

25 ually operating a clutch lever 52 of the slider assembly 
50. 

[0032] An external communication connector 22 is 
placed below the setting dial 6 so as to allow an external 
communication function mentioned later, such as the 

30 one by connecting to an external medical monitor to be 
performed for instance, and it is thereby possible to re- 
motely control occlusion detection and motor driving. In 
addition, a nurse call connector 13 for a nurse call is 
placed adjacently to the external communication con- 

35 nector 22 so that an occurrence of an abnormal state 
can be notified to a nurse by connecting it to a nurse call 
connection terminal close to a bed on placing it in a hos- 
pital. Furthermore, the external communication connec- 
tor 22 allows a doctor to erase and rewrite an identifica- 

40 tion tag 3 via a communication line by means of the ex- 
ternal communication function so as to cope with rapid 
deterioration of the patient. To be more specific, as will 
be described later, the warning is given when the setting 
of the infusion is performed exceeding the drug or med- 

^5 icine data previously set on the identification tag 3, and 
the warning can be withdrawn in the event of an emer- 
gency. 

[0033] And a power switch 1 5, an AC/DC tamp 1 6 and 
a battery lamp 17 are collectively placed on a left edge 

50 to prevent a malfunction. 

[0034] On the display portion 10, a syringe display 
lamp 18 is provided for the sake of, on setting the syringe 
2 by using the clamp 5, converting a vertical travel dis- 
tance of the clamp 5 into an electrical signal and then 

55 automatically measuring a syringe diameter to display 
a capacity of the set syringe of 10 cc (ml), 20 cc (ml), 30 
cc (ml) or 50 cc (ml). 

[0035] The operation indicator 7 is made of a trans- 
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parent acrylic resin, and lights and blinks a plurality of 
embedded light-emitting diodes appropriately shining in 
red and green and scatters light inside it as if rotating In 
the arrow direction shown in the drawing so as to elec- 
tronically display an infusion operating state. And it 
blinks in red with the buzzer in the case where the infu- 
sion setting exceeds or drops below an allowable value. 
[0036] Adjacently to the clamp 5, the display lamps 
(not shown) are provided for the sake of displaying by 
change-over in three stages a setting detection pres- 
sure by an occlusion detection mechanism provided to 
the syringe pump. A remaining amount alarm lamp, a 
battery afarm lamp (not shown) and so on are collective- 
ly placed adjacently to these lamps, 
[0037] The display portions 11 has a "7"-segment 
LED provided thereon, and has a display changeover 
switch 26 and a summation dear switch 27 provided on 
the right side thereof, 

[0038] In the configuration described above, as 
shown in the external perspective view of the clamp 5 
in Figures 2 A and 2B, the clamp 5 is raised to an upward 
arrow D3 and is turned in an arrow D4 direction by ap- 
proximately 90 degrees in order to set the syringe 2, 
Thus, the clamp 5 held in a state of being fitted to a ver- 
tical projection of the clamp support can remain against 
an unshown pull strength at an upper end of the clamp 
support, 

[0039] A flange portion 2f of the syringe 2 has the 
identification tag 3 comprised of a magnetic chip as the 
identification tag, a barcode, a two-dimensional barcode 
and a rewritable and erasable IC chip fixed thereon. Oth- 
erwise, the identification tag 3 has the drug data on the 
drug accommodated or to be accommodated recorded 
thereon. To be more precise, the identification tag 3 has 
the drug data on the kind and concentration of the drug 
and both or one of the upper and lower limits of the flow 
rate on the continuous infusion and the upper and lower 
limits, time and flow rate on the one-shot administration 
recorded thereon by using a data input apparatus. Here, 
the syringe having the drug accommodated in advance 
is referred to as a prefriled syringe, 
[0040] If the flange portion 2f of the syringe 2 is set on 
the slit, electrical detection becomes possible by means 
of a reading portion 101 which is reading means placed 
at a position corresponding to the identification tag 3, 
Thereafter, if the syringe 2 is set on the syringe stage 
and then the clamp 5 is turned to an arrow D1 , the locked 
state is released and it is pulled in an arrow D2 direction 
in the drawing to clamp the syringe 2 so that the setting 
of the container portion of the syringe is finished. 
[0041] Subsequently, a dutch is released to move the 
slider, At this time, the slider can be manually moved by 
pushing the clutch lever 52 of the slider assembly 50 
shown in Figure 1 . 

E0042] Thus, if the clutch lever 52 is released after a 
pusher 2P of the syringe 2 contacts the slider assembly 
50, right and left hooks (not shown) automatically holds 
the pusher 2P of the syringe 2, To be more specific, if 



the clutch lever 52 is released, the hooks of the slider 
sandwich the pusher 2P of the syringe 2. Thus, the set- 
ting by syringe loading means is finished. 
[0043] The slider assembly 50 has an unshown slider 
5 infuse mechanism provided thereto, where the pusher 
2P is pushed to infuse a drug solution and it moves in a 
direction opposite to an infuse direction on completion 
of the infusion operation so as to return to its initial po- 
sition, 

10 [0044] Figure 3 is a block diagram of the syringe pump 
1 . In Figure 3, a CPU 1 00 as control means has the re- 
spective means connected thereto, and the medicine 
and drug solution are fed under control of the CPU 100. 
First, a motor driver (not shown) which drives the slider 

15 assembly 50 for moving the pusher is connected and 
moves in the arrow A4 direction. The identification tag 
3 fixed on the flange portion is optically and electromag- 
neticalty detected as digital data by the reading portion 
101 which is the reading means so as to have the drug 

20 or medicine data read and stored in a storage portion 
102. The operation portion 12 and setting dial 6 as the 
infusion setting means are connected to display setting 
results in the display portion 11 , The operation indicator 
7 and buzzer as the warning means are connected to 

25 call attention when a wrong setting is performed as men- 
tioned later. The external communication connector 22 
allows the external medical monitor or the data input ap- 
paratus 200 to be connected thereto so as to perform 
the external communication function and thereby re- 

30 rnotely control the occlusion detection and motor driv- 

[0045] Figure 4 is a flowchart showing an operation 
example of the syringe pump of the above configuration. 
Referring to this diagram, in a step S1 first, the drug data 

35 on the drug accommodated or to be accommodated in 
the syringe 2 is recorded on the identification tag 3 as 
identification means by using the data input apparatus 
and stored thereon. At this lime, in the case where the 
identification tag 3 is not fixed on the flange portion 2f 

40 of the syringe 2 in advance, it is fixed thereon in a step 
S2. To record the infusion data on the kind and concen- 
tration of the infusion and both or one of the upper and 
lower limits of the flow rate on the continuous infusion 
and the upper and lower limits, time and flow rate on the 

45 one-shot administration, the identification tag 3 uses 
one of the magnetic chip, barcode, two-dimensional bar- 
code and rewritable and erasable IC chip, and the read- 
ing portion 101 is modified accordingly, 
[0046] Subsequently, in a step S3, the syringe 2 is set 

50 as shown in Figure 2, If it is detected that the clamp 5 
has been moved to a set position, it moves on to a step 
S4, so that the identification tag 3 is read by the reading 
portion 1 01 and read data is stored in the storage portion 
1 02, Subsequently, the patient or the nurse performs the 

55 setting of one of the upper and lower limits of the flow 
rate on the continuous infusion and the upper and lower 
limits, time and flow rate on the one-shot administration 
by operating the operation portion 12 and setting dial 6. 
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[0047] Next, it moves on to a step S6 to compare the 
set value set in a step S5 to the value stored in the stor- 
age portion 102. And if it is determined to be out of the 
stored data, $t moves on to a step S7 to prompt for a 
change in the setting with the operation indicator 7 and 
buzzer, and returns in a step S9 to wait for resetting. 
[0048] As a result of the comparison to the value 
stored in the storage portion 102 in the step S6, if it is 
determined to be within the stored data, it moves on to 
a step S8 to start the infusion and then returns in the 
step S9. 

[0049] If the infusion of liquid is finished as above, au- 
tomatic erasure and rewriting are performed to render 
the syringe incapable of reuse in the case where the 
identification tag 3 is the erasable and rewritable IC chip 
for instance, 

[0050] As described above, in the case of using the 
identification tag having recorded the drug data on the 
kind and concentration of the drug and both or one of 
the upper and lower limits of the flow rate on the contin- 
uous infusion and the upper and lower limits, time and 
flow rate on the one-shot administration by having the 
tag fixed or detachably provided at the predetermined 
position of the syringe 2 as the container, it is possible 
to ensure the safety by prompting for a stop of the infu- 
sion when the setting out of the upper and lower limits 
is performed by the user, 

[0051] Next, Figure 5A is an external view of the sy- 
ringe 2 as an example of the drug container according 
to a second embodiment. Figure 5B is an external per- 
spective view showing a relevant part after loading the 
syringe 2 on the syringe pump 1, In Figures 5A and 5B, 
a description wiH be omitted by giving the same symbols 
as to components already described. 
[0052] First, in Figures 5A, the syringe 2 is the pre- 
fixed syringe which is filled with a predetermined drug 
and sterilized in advance, and has a cap 32 for main- 
taining sterility provided to a delivery outlet so that the 
sterility is maintained by workings with a gasket 2g. The 
syringe 2 has the Identification tag 3 fixed on a side 2a 
of its body by adhesion and so on, but the tag 3 may 
also be provided to either the flange portion 2f or the 

pusher 2P as with the preceding embodiment, t 

[0053] As shown in the drawings, the identification tag 
3 is the tag wherein the iC chip connected to a loop an- 
tenna is specially printed on a base. And it does not have 
the power source itself but generates electric power by 
electromagnetic induction with a wave received by the 
loop antenna so as to drive a circuit by means of the 
power generation and thereby perform the reading and 
rewriting. As a representative example of use, a com- 
muter pass for an automatic ticket gate of JR already 
put into practical use will be taken up. While the identi- 
fication tag 3 has the drug data on the kind and concen- 
tration of the drug and both or one of the upper and lower 
limits of the How rate on the continuous infusion and the 
upper and lower limits, time and flow rate on the one- 
shot administration and so on stored thereon, the data 



on the time and flow rate, patients and health workers 
{one's doctor, nurse, pharmacist and so on) is rewrita- 
ble, for instance. 

[0054] The syringe 2 thus prepared is sealed and de- 
s Hvered to a hospital and so on by a pharmaceutical man- 
ufacturer and so on after setting it in transparent or light- 
transmitting storage bag 30 having a drug label 33 re- 
corded at an easy-to-see location. The nurse takes out 
the syringe 2 inside the bag thus provided by tearing it 
10 along a perforation 31 , and loads it on the syringe pump 
by using the above-mentioned procedure so that the 
identification tag 3 faces downward as shown in Figure 
5B. Consequently, the identification tag 3 stops at a po- 
sition close to and opposed to a reading and rewriting 
fs portion 65 built in the syringe pump so as to be ready 
for the reading and rewriting. 

[0055] Figure 6 is an external perspective view show- 
ing the syringe pump 1 , data input apparatus 200 and a 
dedicated apparatus 60 for the reading and rewriting, in 

20 Figure 6, a connection cable 201 is connected between 
the external communication connector 22 of the syringe 
pump 1 and an external connector 210 of the data input 
apparatus 200 which is a notebook PC for instance. And 
after loading the syringe 2 as shown in Figure 5B, the 

25 doctor performs the reading of the drug data on the iden- 
tification tag 3 and the reading and rewriting of the data 
on the time and flow rate, patients and health workers 
(one's doctor, nurse, pharmacist and so on) and so on. 
[0056] Otherwise, a specific health worker such as the 

30 doctor performs the reading of the drug or medicine data 
on the identification tag 3 and the reading and rewriting 
of the data on the time and flow rate, patients and health 
workers (one's doctor, nurse, pharmacist and so on) and 
so on after connecting the connection cable 201 be- 

35 tween an external communication connector 61 of the 
dedicated apparatus 60 and the external connector 210 
of the data input apparatus 200 and loading the syringe 
2 in a state of being put in the storage bag 30 as shown 
in the drawing, To be more specific, the dedicated ap- 

40 paratus 60 is the apparatus dedicated to the reading and 
rewriting of the identification tag 3, and has the reading 
and rewriting portion 65 for having the power supplied 
and operating on connection to the external connector 
21 0 which is a USB connector provided on a cap portion 

45 63. The cap portion 63 is rotatjvely supported at the 
edge of a base 62, and is closed after setting it with the 
identification tag 3 of the syringe 2 facing upward as if- 
lustrated so that the identification tag 3 is located at the 
position close to and opposed to the reading and rewrit- 

50 ing portion 65 to be ready for the reading and rewriting 
as described above. 

[0057] The dedicated apparatus 60 allows the data on 
the patients and health workers (one's doctor, nurse, 
pharmacist and so on) to be read and rewritten in the 
55 state of being put in the storage bag 30 and handled 
only by the specific health worker such as the doctor, so 
that it can be handed to the nurse to prevent a wrong 
setting as to a liquid infusing time and the flow rate on 
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the s?te. 

[0058] Figure 7 is a block diagram of the identification 
tag 3. In Figure 7, the identification tag 3 is comprised 
of an analog input-output circuit 39 and a control portion 
(CPU) 35 which is a digital circuit. The analog input-out- 
put circuit 39 is connected with a radio frequency circuit 
(RF circuit) 40 which receives radio transmission of a 
predetermined frequency transmitted from the reading 
and rewriting portion 65 by being connected to a loop 
antenna 45. The radio frequency circuit 40 is connected 
with a power source portion 41 for supplying a prede- 
termined voltage to the CPU 35, a first signal control por- 
tion 42 for converting the read drug data to a digital sig- 
nal and sending it to the CPU 35, a second signal control 
portion 43 for converting the digital signal on the time 
and flow rate sent from the CPU 35 to an analog signal 
and sending it to the radio frequency circuit 40, and a 
clock portion 44 for generating a clock signal to start up 
and drive the CPU 35. 

[0059] The CPU 35 is connected with a storage area 
(E2PROM) 36 which is a flash memory and is readable 
and rewritable by the specific health worker such as the 
doctor and an ROM 37 and an RAM 38 which are the 
storage areas non-rewritable by the specific health 
worker such as the doctor and capable of write setting 
only by the pharmaceutical and medical appliance man- 
ufacturers. As described above, the E2PROM 36 is con- 
nected to the dedicated apparatus to rewriting 60 or the 
syringe pump 1 T and stores the liquid infuding time, liq- 
uid infuding flow rate and so on which are set by using 
the data input apparatus 200. The ROM 37 as a non- 
rewritabfe first storage portion has drug information 
such as the drug data on the kind and concentration of 
the drug and both or one of the upper and lower limits 
of the flow rate on the continuous infusion and the upper 
and lower limits, time and flow rate on the one-shot ad- 
ministration and so on written and permanently stored 
thereon on manufacturing (shipment) thereof by the 
pharmaceutical and medical appliance manufacturers. 
The RAM 38 is used as the storage portion on signal 
processing and so on, 

[0060] Figure 8 is a block diagram showing the ap- 
pearance after loading the syringe 2 in the storage bag 
30 on the dedicated apparatus 60, !n Figure 8, omitting 
a description of the already described components by 
giving them the same numbers, the loop antenna 45 of 
the identification tag 3 is set opposite a loop antenna 46 
connected to the reading and rewriting portion 65, The 
reading and rewriting portion 65 has the radio frequency 
circuit 40 built therein, and reads and rewrites the iden- 
tification tag 3 by exchanging control signals sent from 
a signal control portion 66. 
I [0061 ] Figure 9 is a block diagram of the syringe pump 
' 1 as an example of the drug infusion device, in Figure 
9, omitting a description of the already described com- 
ponents by giving them the same numbers, a control cir- 
cuit 104 is connected to the CPU 100 as the control 
means. The control circuit 104 is connected to the loop 



antenna 46 connected to the reading and rewriting por- 
tion 65, The loop antenna 46 is placed opposite the loop 
antenna 45 of the identification tag 3 in the state of hav- 
ing the syringe 2 loaded as an example of the drug in- 
s fusion device so as to read and rewrite the identification 
tag 3 by exchanging the control signals sent from the 
control circuit 1 04. 

[0062] The CPU 100 is connected with a syringe size 
detection circuit 105 for detecting an outside diameter 
10 of the syringe 2 by detecting the travel distance of the 
clamp 5 for the sake of setting the syringe 2 r a remaining 
amount detection circuit 106 for detecting a remaining 
amount of the drug by detecting the travel distance of 
the pusher, an occlusion detection circuit 107 fordetect- 
f s ing an occlusion state of a tube by detecting a n increase 
in a pusher traveling force, and a pusher off clutch de- 
tection circuit 108 for detecting the pusher dropped off 
the slider assembly 50. The CPU 1 00 is also connected 
with a switch and dial detection circuit 109 for detecting 
20 the set value set by operation of the switch and dial and 
sending it to the CPU 1 00, a power switch circuit 110 for 
detecting on and off of the power switch, a monitoring 
circuit 116 for monitoring the operation of the CPU 1 00, 
a motor driving circuit 118 for driving a motor 1 19 which 
25 drives the slider assembly 50, and a motor rotation de- 
tection circuit for measuring liquid infusing by detecting 

a rotation amount of the motor 119. , 

[0063] Furthermore, the CPU 100 is connected with 
a buzzer driving circuit 120 for driving a buzzer 7, an 
30 LED display driving circuit 121 for driving an LED display 
portion 11 a, a liquid crystal display driving circuit 122 for 
driving a liquid crystal portion 11b, a nurse call circuit 
123 for calling the nurse in the case of an emergency 
by being connected to the external communication con- 
35 nector 22, and an external communication circuit 124 
for rewriting the identification tag 3 by being connected 
to the data input apparatus 200 as described above, 
[0064] A power circuit 1 1 3 is connected with a power 
input connector 112 so that it has the power supplied 
40 from the commercial power and drives a charging circuit 
1 1 4 to charge a charge battery 115 and supply the power 
to the power switch circuit 110, The power circuit 113 is 
further connected with a connector 111 for a DC power 
input so as to allow a drive by a DC power source. 
45 [0065] Figure 10 is a flowchart for describing the op- 
eration of loading the sterilized prefilled syringe 2 storing 
the drug in advance in the sterilized bag 30 on the ded- 
icated apparatus 60 and rewriting the identification tag 
3. In Figure 10, in a step S10 first, the dedicated appa- 
50 ratus 60 is connected to the data input apparatus 200 
as shown in Figure 8. Subsequently, the data input ap- 
paratus 200 is started up in a step S11 , and the prefilled 
syringe 2 in the storage bag 30 is set on the dedicated 
apparatus 60 in a step S1 2, and then a preinstalled pre- 
ss filled syringe rewriting program is started up in a step 
S13. Then, the identification tag 3 is automatically read 
in a step 314, and reading results are displayed on the 
data input apparatus. Consequently, the specific health 
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worker such as the doctor refers to a drug record of the C 
patient to whom the liquid infusing is performed in a step 
S1 5, and determines the data such as the liquid infusing 1 
time or the liquid infusing flow rate of the drug according 
to symptoms of the patient and so on, and inputs them 5 
together with the data on the patient and health workers 
(one's doctor, nurse, pharmacist and so on) by using a 
keyboard of the data input apparatus 200 and so on in 
a step S16. Consequently, the writing and rewriting are 
performed to the E2PROM 36 as a second storage por- 10 
tion capable of writing and rewriting the identification tag 
3 in a step S17. 

[0066] Next, in a step S1 8, the rewriting is finished by 
removing the prefixed syringe 2 from the dedicated ap- 
paratus 60. Thereafter, the specific health worker such « 
as the doctor hands the prefilled syringe 2 in the storage 
bag 30 to the nurse. The nurse takes the prefilled sy- 
ringe 2 out of the storage bag 30, and sets it on the sy- 
ringe pump to perform the liquid infusing to the patient, 
tf th e i nfusion of a predetermi ned amou nt of the drug is 20 5 
finished, the data on the patient and health workers 
(one's doctor nurse, pharmacist and so on) and pre- 
scribed drug data (kinds and infusion amounts, etc. of 
the drug) are stored as curing (prescription) history in 
the storage portion. The data on the patient and health 2$ 
workers {one's doctor, nurse, pharmacist and so on) and 
the prescribed drug data (kinds and infusion amounts, 
etc. of the drug) are sent to a nurse center, a host com- < 
puter in the hospital and so on as required via the ex- 
ternal communication circuit 124 and the external com- 30 
munication connector 22 so as to be stored and dis- 
played to be checked as required. 
[0067] in the case of writing and rewriting the identifi- 
cation tag 3 of the syringe 2 set on the syringe pump, * 
the data input apparatus 200 is connected to the exter- 35 
nal communication connector 22 to rewrite the identifi- 
cation tag 3. 

[0068] As described above, it is possible to ensure the 
safety of the identification tag 3 by storing the drug data 
on the kind and concentration of the drug and both or 40 
one of the upper and lower limits of the flow rate on the 
continuous infusion and the upper and lower limits, time 
and flow rate on the one-shot administration in the ROM 
37 (refer to Figure 7) and prompting for the stop of the 
infusion when the wrong setting is performed. As for the 45 
liquid infusing time and liquid infusing flow rate required 
to be set according to the symptoms of the patient, they 
can be rewritten by storing them in the E2PROM 36 
which is the flash memory. Therefore, it is possible to 
cope with the cases of performing the liquid infusing of so 
a large amount or a small amount of the drug in a short 
time or performing the liquid infusing of a larger amount 
or a smaller amount of the drug for a long time. 
[0069] It also becomes possible, on the host computer 
and so on, to manage the drug (the prefilled syringe for 55 
instance) without a necessity of a major drug database 
(drug library) so as to prevent a wrong or excessive ad~ 
ministration. 



A drug container having an identification tag fixed 
or detachabiy provided at a predetermined position 
of the container, the tag having data on a drug ac- 
commodated or to be accommodated and so on re- 
corded thereon, the container characterized in 
that the identification tag comprises: 

a first storage portion in which non-rewritable 
drug data including a kind of the drug and upper 
and lower limits of a flow rate on a continuous 
infusion and so on is recorded; and 
a second storage portion in which rewritable 
data including the data on a liquid infusing time 
and a liquid infusing flow rate and the data on 
a patient and health workers and so on is re- 
corded. 

> The drug container according to claim 1, charac- 
terized in that said identification tag is a magnetic 
chip for performing magnetic reading and rewriting 
or an integrated circuit chip for performing the read- 
ing and rewriting by driving a circuit by means of 
power generation through electromagnetic induc- 
tion with a wave received by an antenna. 

, The drug container according to claim 1 or 2, char- 
acterized in that said container is a syringe for in- 
fusing the liquid of the drug charged in advance by 
movement of a pusher, and said identification tag is 
fixed on a flange portion or a syringe body. 

k A drug infusion device comprising the drug contain- 
er according to claim 1 or 2, characterized by com- 
prising: 

loading means for rendering said container de- 
tachably loadable and infusing the liquid; 
reading and rewriting means for reading and re- 
writing said drug data recorded on said identi- 
fication tag after being loaded on said loading 
means; 

display means for displaying said read drug da* 
ta; 

infusion setting means for having both or one 
of the upper and lower limits of the flow rate on 
the continuous infusion and the upper and low- 
er limits, time and flow rate on a one-shot ad- 
ministration set by the user; 
warning means for giving warnings including a 
beep, a display and a vibration; and 
control means, connected to each of the 
means, for operating said warning means when 
a setting by said infusion setting means is out- 
side a range of the read drug data. 

i. A drug infusion device comprising the drug contain- 
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er according to claim 1 or 2, characterized by com- tainer according to claim 8, characterized in that 

prising: said reading and rewriting means performs said 

reading and rewriting in a state of accommodating 

reading and rewriting means for loading said said syringe in a sterilized bag. 

container d etachably and reading and rewriting $ 

said drug data recorded on said identification 

tag after the loading; and connection means for 

connecting said reading and rewriting means to 

an external apparatus, and 

performing said reading and rewriting by using to 

said external apparatus. 

6. The drug infusion device comprising the drug con- 
tainer according to claim 5, characterized in that 
said reading and rewriting means performs said 1$ 
reading and rewriting in a state of accommodating 
said container in a sterilized bag, 

7. The drug infusion device comprising the drug con- 
tainer according to claim 3, characterized by com- 20 
prising: 

syringe loading means for loading said syringe 
detachably and moving said pusher to infuse 
the liquid; 25 
reading and rewriting means for reading and re- 
writing said drug data recorded on said identi- 
fication tag after the loading on said syringe 
loading means; 

display means for displaying said read drug da- 30 
ta; 

infusion setting means for having both or one 
of upper and lower limits of a flow rate on a con- 
tinuous infusion and upper and lower limits, 
time and flow rate on a one-shot administration 35 
set by a user; 

warning means for giving warnings including a 
beep, a display and a vibration; and 
control means, connected to each of said 
m eans , for operating said wami ng means when 40 
a setting by said infusion setting means is out- 
side a range of read drug data. 

8. The drug infusion device comprising the drug con- 
tainer according to claim 3 r characterized by com- 45 
prising: 

reading and rewriting means for loading said 

syringe detachably and reading and rewriting 

said drug data recorded on said identification so 

tag after the Joading; and 

connection means for connecting said reading 

and rewriting means to an external apparatus, 

and 

performing said reading and rewriting by using 55 
said external apparatus. 

9. The drug infusion device comprising the drug con- 
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